Mitochondrial import receptors Tom20 and Tom22 have chaperone-like activity.
Mitochondrial preproteins are synthesized in the cytosol with N-terminal signal sequences (presequences) or internal targeting signals. Generally, preproteins with presequences are initially recognized by Tom20 (translocase of the outer membrane) and, subsequently, by Tom22, whereas hydrophobic preproteins with internal targeting signals are first recognized by Tom70. Recent studies suggest that Tom70 associates with molecular chaperones, thereby maintaining their substrate preproteins in an import-competent state. However, such a function has not been reported for other Tom component(s). Here, we investigated a role for Tom20 in preventing substrate preproteins from aggregating. In vitro binding assays showed that Tom20 binds to guanidinium chloride unfolded substrate proteins regardless of the presence or absence of presequences. This suggests that Tom20 functions as a receptor not only for presequences but also for mature portions exposed in unfolded preproteins. Aggregation suppression assays on citrate synthase showed that the cytosolic domain of Tom20 has a chaperone-like activity to prevent this protein from aggregating. This activity was inhibited by a presequence peptide, suggesting that the binding site of Tom20 for presequence is identical or close to the active site for the chaperone-like activity. The cytosolic domain of Tom22 also showed a similar activity for citrate synthase, whereas Tom70 did not. These results suggest that the cytosolic domains of Tom20 and Tom22 function to maintain their substrate preproteins unfolded and prevent them from aggregating on the mitochondrial surface.